sonnel improve their knowledge and skills fn providing learning experiences that are adaptive to student differences, particularly in the context of the effective mainstreaming of exceptional students in regular ctassrooms. Data from the study are reported as preliminary evidence of the effectiveness of the data-b?sedapproach to staff development, and future lines of work in this area are suggested.
During the past two decades; great strides have blien made in research on effective schooling and In the development of innovative programs aimed at improving schools' capabilities tob_pro= Vide effective educational services; Nevertheless, there have been very few examples of successful adoption and implementation of those educational Innovations found to be demonStrably effective (Wang & Ellett; 1982) . A major problem_ is the lack of adequate training supports for those school personnel who are responsible for implementing Innovative programs (see, for example; Reynolds; 1982) .
Although the critical need to include systematic staff development as an integral component of school improvement efforts in general and the implementation of Innovative programs in particular has been widely recognized, progress in this area has been spotty, at best. It is in this context that the work on the development and field testing of a data-based approach to staff development described here was initiated. This article has two purposes. The first is to describe the rationale and design of the Data= Based Staff Development Program; which has been deCielopd to train school staff to implement the programmatic and personnel changes required to effectively establish and maintain an innovative educational program; the AdaptiVe Learning Environments Model (ALEM), in classroom settings. It will alto present and discuss the implications of findings from a study investigating the effectiveness of using this data-based approach to staff development in 
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A beak: r underlying the design of the Data-Based Staff Development PrograM It that establishing and maintaining innovative school programs require not only detailed specificatIOn of the programs' designs and operating features, but also staff development activities that promote understanding of the programs and support their day-to=day implementation Nang, 1931) . Toward this end, staff development programs must have certain characteristics. For example; they must be adaptive. Teachers (and other professional and paraprofessional staff) learn in different way& More importantly, they come to the classroom at different stages of learning; Thus; staff develOpMent programs must be tailored to the identified strengths and weaknesses of individuals; not of the group at large. In addition to being adaptive, staff &Wel= opment programs must foctia on the day-to-day Implementation problems that teachers face and must be continuous; assisting teachers every step of the way; Inservice programs that occur every 6 months, or_eVaii every 2 or 3 months, are inadequate. Teachers need frequent contact and continuous support in their . efforts to solve both short-and long-range prod= lams (Cruickshank, Lorish, & Thompson, 1979; Griffin, 1979; _ McLaughlin & Marsh; 1979; McNergney, 1980; Miller & Wolf, 1979; Perry, 1980; Zigarmi; Amory; & Zigarmy, 1979) 212 TEASE, 1983, 6(s) The Adaptive teaming_ Environments Model (ALEM)
The overall goal of the ALEM Is to create school learning environments in Which each student, exceptional and nOnexceptional alike; can acquire beard academic skills and, simultaneously, become increasingly more confident in his or her ability to learn and to cope with the social and physical_aurroundings of the classroom (Wang, 1980) . This goal is accomplished by combining the advantages of a highly structured programming component (Which includca a built-in, diagnottic=prOScriptive procedure lOr the development of skills in basic academic subject areas) with a more open-ended, exploratory learning component (Whidh Includes a variety of problem-solving and student-initiated activities for social and personal development). Among the major expected outcomes of the ALEM for students are effectiVe use of school time motivation tb spend the time required to master basic academic skills, and development of Increased competence in independently managing learning and the classroom environment. Teacherd are expected to be able to spend increased amounts of time providing instruction rather than managing students.
The underlying assumption of the ALEM's design is that the implementation of innovative educational programs requires fundamental changes in the nature and structure of curricular materials, instructional procedures, organizational and staff support systems, teaching and learning processes; and the roles of teach= era and student& Because of the ALEM's unique program design and the changes In teacher and student roles required to effectively establish and maintain program implementation,the development of a staff development program that provides school personnel with appropriate technical assistance has been a major research effort in the design and field testing of the ALEM (Wang, 1983) .
Design of the Data-Based Staff Development Prtigram
The Data-Based Staff Development Program comprises a training sequence, a set of measures for assessing the degree of program implementation, and a method for using a number of data sources to design staff development plans that meet the needs of individual teachers;
Training Sequence The Data-Based Staff Do= velopment Program incorporates three levels of training, ranging from ; nitial awareness training to ongoing inservice training. Figure 1 (Strom & Wang; 1982) .
A computer program was developed to analyze and report degree of implementation data in a form that can be used by site personnel to design and monitor site-specific staff development plans (Schmidhammer, 1982) . Figure 2 is a sample computer printout of an analysis of the degree of implementation data.
As shown in the figure; the data are analyzed at four levels: site (school district), school; grade level, and class (teacher). The mean the battery that assess the degree of implementation of that dimension. The printoUt inclUdeS information on each teacher's degree of implementation of the 12 critical dimensions, as welt as mean percentages of the degree of implementation for each -grade within a school, for a given school, for grade levels across a school district, and, for the entire district. The criterion for a high degree of implementation of a critical dimension has been set at 85%. That is, when 85% or more of the performance indicators in a given dimension are present, the degree of implementation of that program dimension is considered "high." When 50% to 84% of the Items are present; implementation Of that program dimension is considered "average," and the presence of lesS than 50% of the performance indicators suggests "low" Implementation. Using these criteria; Figure 2 shows; for example, that all of the oiasses in School A except Grade 2 achieved a high degree of implementation of the Instructing (INST) dimension. Grade 2 had an average degree of implementation score (79% of the performance indicators present);
The overall degree of implementation across a variety of schools for an extended period of time can_provide evidence of the "linplementability" of the ALEM.. In addition, the degree of Im= plementation of particular dimensions can be analyzed for individual teachers; grades, schools, and districts to assess training needs and develop specific staff development plant. for improving the degree of implementation (e.g., classroom observations, conferences between teachers and education specialists, and inservice training workshops), expected outcomes, and follow-up activities. In addition to periodic reviews, when staff development plans for each site are updated and revised if needed, formal reviews are scheduled following each of the three periods for collecting degree of implementation data. Figure 4 shows a sample training log. The resulting data were analyzed and reported in the format Illustrated in Figure 2 . Qfparticular interest in this study were the changes In the degree of implementation between data collection periodS.
Staff Development Plans; A staff development plan, as shown in Figure 3 , was designed for each site at the beginning of the 1980-81 school year; The critical dimensions requiring Improvement were identified through analysis of the sites' degree of implementation data for fall, 1980 , and other related data, such as students' learning progress In the ALEM's currieu; lum and the results of standardized achieve- Consistency between Staff Development Plans and Identified Program Implementation Needs. To oetermine whether the sites' staff develop= ment plans were consistent with their identified training needa, the degree of implementation scores from fall, 1980, and the sites' overall 1980-81 staff development plans were anal; yted. The training objectives listed In the staff development plans were analyzed. The training objectives listed in the staff deVeloprnent plan were compared to the criticai dimensions In which degree of implementation scores fell below the 85% criterion level. The percentages of agreement between the two sets of data were calculated.
ROSUlta of the analysis are reported in Table  1 . As shown In the table, the staff development plans excluded 98% of the dimensions with scores at or above the 85% criterion level (an indication that no special training was needed); while 86% of the dimensions with scores below the criterion level (an indication that training was needed) were included in the staff development plans. In other words, there was 86% agreement between the specific performance indicators for which the data suggested the need for training and the training activitiesiob-*dyes Included In the staff development plans; Similarly, 98% agreement was achieved between the data indicating no training was needed and the critical dimensions excluded from the staff deVelopment plans. The overall data suggest that the sites' staff deVelopment plans were highly consistent with the training needs Identified in the data.
It is noteworthy that Investigations of the exclusion from the staff development plans of 14% of the critical dimensions with scores below the criterion level revealed that these dimensions were included in the plans designed for individual teachers.Because only a few of the sites' teachers were involved; training In these dimensions was excluded from the sites' overall staff development plans.
CanalthinCy ifetween identified Staff Develop. ment Needs and Training_AttiVitiot. To investigate the extent to which the prescribed train In_g activities actually were conducted to accomplish the specific training objectiVed Identified In the staff deVelopment plans, correlation analysOS Were carried out between the prescribed training activities and those recorded In the education specialists' monthly logs. Each entry In the idg Wee classified as relating to one of the ALEM's 12 critical dimensions, based on the relationship of the nature of the training activity to one (or more) of the 98 performance indicatord. The result was a llst, for each of the 119 teachers on whom data were available, of the number of training-related contacts in each of the dimensions. The reliability of this process was calculated from the percentage of agreement scores for two raters. These scores were consistently above 98%. Table 2 summarizes the correlations betWeen the critical dimensions includeld In the staff development plans and the number of times training related to those dimensions was listed in the education specialists' monthly logs. The corre--lations were all positive in direction, ranging in magnitude from .05 (TraVeling) to .59 (Arranging Space and Facilities). Significant correlations were found in 8 of the 12 dimensions, and an overall significant correlation was found (r .37; p <.01).
220 TEASE, 1983 6(4) Nature and Patterns of Changes Observed as the Result of Training. To examine the extent to which training based on staff development plans was effective in Improving the degree of program implementation, changes in degree of implementation data between the fall, 1983, and spring, 1981, data collection periods were anatyzed. Table 3 of the critical dimensions. In fact, 88% of the total numbtr of scores on all the critical dimensions across all 10 sites improved or remained stable. Analysis of the overall changes In the sites' degree of Implementation scores was statistically significant at the .01 level. An analysis also was done of the relationship between the critical dimensions shown in Poth the fall data and the educational specialists' monthly logs as not having met the criterion IOW and the critical dimensions shown in the spring data as not having met criterion. The results of this analysis across the sites thoWed that the mean number of critical dimensions not SUMMARY AND DISCUSSION Data from this study provide preliminary evidence of the feasibility and effectiveness of using degree of implementation as a data base for designing staff development programs that meet the training needs of individual teachers. Three major findings from the study seem most relevant to increasing understanding of, and improving capabilities to provide, effective staff development systems. First, information derived from degree of implementation measures that are based on the use of specific performance indicators is useful in identifying staff development needs for improving program implementation. Second, staff development activities designed on the basis of identified needs can be effective in improving the degree of implementation of specific program dimensions. Finally, training does make a difference. Teachers tend to improve their program implementation in areas where specific staff development work is conducted.
The long-range implication of this work center on the development of much-needed technical support for schools in their efforts to provide relevant ongoing staff development programs that meet changing implementation needs. Although preliminary evidlince_seems_to support the effectiveness of the Data-Based Staff Development Program, this study represents only a first step. At least two types of further research and development work are needed. One obvious line of future work includes replication of this specialists', aild other professional staffs' assessments of the usefulness of the data-based approach). Moreover, emphasis should be placki on documenting the various alternative strategies employed by teachers and other school personnel in systematically using the DataBased Staff Development Program. In addition, further refinement and development in widespread use of the data-based approach discussed here depends, to a great extent, on the availability of detailed information on how the program can be integrated to support ongoing staff development efforts. For example, information is needed on the types of training activities designed and used, the dectsion-making rules used to prioritize training needs, the time required for and spent on certain types of training activities, the extent of teachers' involvement in designing specific training activities, and the efficacy of various training strategies in meeting individual staffs' training needs.
The second line of research needed in this general topic area is investigation of the "generalizability" of the particular data-based approach described in this article. At least two types of studios are needed. The first would involve testing the validity and utility of using the Data-Based Staff Development Program to improve teachers' expertise in providing adaptive instruction in classrooms where educational programs other than the ALEM are implemented. The second type of study would focus on investigating the use of the basic strategies and concepts of the data-based approach to staff development in conjunction with the implementation of a variety of innovative programs in a wide range of educational settings. 
